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TUNED SEALING MATERIAL FOR SEALING 
OF A FLAT PANEL DISPLAY 

TECHNICAL FIELD 

The present claimed invention relates to the ?eld of ?at 
panel displays. More speci?cally, the present claimed inven 
tion relates to a ?at panel display and methods for forming 
a ?at panel display having a seal formed using seal material. 

BACKGROUND ART 

A Cathode Ray Tube (CRT) display generally provides 
the best brightness, highest contrast, best color quality and 
largest vieWing angle of prior art displays. CRT displays 
typically use a layer of phosphor that is deposited on a thin 
glass faceplate. These CRTs generate a picture by using one 
to three electron beams that generate electrons that are 
scanned across the phosphor in a raster pattern. The phos 
phor converts the electron energy into visible light so as to 
form the desired picture. HoWever, prior art CRT displays 
are large and bulky due to the large vacuum tubes that 
enclose the cathode and extend from the cathode to the 
faceplate of the display. Therefore, typically, other types of 
display technologies such as active matrix liquid crystal 
display, plasma display and electroluminiscent display tech 
nologies have been used in the past to form thin displays. 

Recently, a thin ?at panel display has been developed that 
uses the same process for generating pictures as is used in 
CRT devices. These thin ?at panel displays use a backplate 
including a matrix structure of roWs and columns of elec 
trodes. One such ?at panel display is described in US. Pat. 
No. 5,541,473 titled GRID ADDRESSED FIELD EMIS 
SION CATHODE that is incorporated herein by reference as 
background material. Typically, the backplate is formed by 
depositing a cathode structure (electron emitting) on a glass 
plate. The cathode structure includes emitters that generate 
electrons. The backplate typically has an active area Within 
Which the cathode structure is deposited. Typically, the 
active area does not cover the entire surface of the glass 
plate, leaving a thin strip that extends around the glass plate. 
Electrically conductive traces extend through the thin strip 
to alloW for connectivity to the active area. 

Prior art ?at panel displays include a thin glass faceplate 
having one or more layers of phosphor deposited over the 
interior surface thereof. The faceplate is typically separated 
from the backplate by about 0.1 to 2 millimeters. The 
faceplate includes an active area Within Which the layer (or 
layers) of phosphor is deposited. A thin strip that does not 
contain phosphor extends from the active area to the edges 
of the glass plate. The faceplate is attached to the backplate 
using a glass seal. 

In one prior art approach, sealing material disposed 
betWeen the faceplate and the backplate is heated using a 
laser beam. The laser beam is intended to melt the sealing 
material and thereby provide a seal betWeen faceplate and 
the backplate. Unfortunately, conventional methods for seal 
ing the faceplate and the backplate together often require the 
use of a high poWer laser beam or require exposing the 
sealing material to the laser beam for an extended period of 
time. As a result, extremely high temperatures are often 
generated. Exposing the ?at panel display to such high 
temperatures can deleteriously affect the ?at panel display. 
For example, exposing the ?at panel display to such high 
temperatures can cause unWanted outgassing of 
contaminants, damage to the glass of the faceplate and/or the 
backplate, and various other problems. 
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Thus, a need exists for a method and apparatus for sealing 

a faceplate to a backplate Wherein the method and apparatus 
does not require subjecting the sealing material to a laser 
beam for an extended period of time. A further need exists 
for a method and apparatus for sealing a faceplate to a 
backplate Wherein the method and apparatus does not 
require subjecting the sealing material to a high poWer laser 
beam. Yet another need exists for a method and apparatus for 
sealing a faceplate to a backplate Wherein the method and 
apparatus reduces the amount of heating of the faceplate and 
backplate. 

DISCLOSURE OF THE INVENTION 

The present invention provides a method and apparatus 
for sealing a faceplate to a backplate Wherein the method and 
apparatus does not require subjecting the sealing material to 
a laser beam for an extended period of time. The present 
invention further provides a method and apparatus for 
sealing a faceplate to a backplate Wherein the method and 
apparatus does not require subjecting the sealing material to 
a high poWer laser beam. The present invention also pro 
vides a method and apparatus for sealing a faceplate to a 
backplate Wherein the method and apparatus reduces the 
amount of heating of the faceplate and backplate. 

In one embodiment of the present invention, the present 
invention applies a tuned sealing material betWeen a ?rst 
surface and a second surface. In this embodiment, the tuned 
sealing material is comprised of a combination of a ?ller 
material and a glass material. Furthermore, in this 
embodiment, the ?ller material is tuned to absorb electro 
magnetic radiation of a selected frequency. Next, in the 
present embodiment, the tuned sealing material is subjected 
to the electromagnetic radiation of the selected frequency. 
As a result of tuning the ?ller material, the tuned sealing 
material absorbs the electromagnetic radiation of the 
selected frequency. After absorbing the electromagnetic 
radiation of the desired frequency, the tuned sealing material 
is used to attach the ?rst surface and the second surface. 

In another embodiment, the present invention includes the 
features of the above-described embodiment and further 
recites that the ?rst surface is subjected to electromagnetic 
radiation of a second selected frequency. In this 
embodiment, the ?rst surface absorbs the electromagnetic 
radiation of the second selected frequency and thereby 
assists the attaching of the ?rst and second surfaces. 

In yet another embodiment, the present invention includes 
the features of the ?rst above-described embodiment, and 
further applies a thin ?lm to the ?rst surface. In this 
embodiment, the thin ?lm is adapted to absorb electromag 
netic radiation of a second selected frequency. In this 
embodiment, the ?rst surface absorbs the electromagnetic 
radiation of the second selected frequency and thereby 
assists the attaching of the ?rst and second surfaces. 

These and other objects and advantages of the present 
invention Will no doubt become obvious to those of ordinary 
skill in the art after having read the folloWing detailed 
description of the preferred embodiments that are illustrated 
in the various draWing ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are incorporated in 
and form a part of this speci?cation, illustrate embodiments 
of the invention and, together With the description, serve to 
explain the principles of the invention: 

FIG. 1 is a side sectional vieW of a portion of tuned 
sealing material in accordance With one embodiment of the 
present claimed invention. 
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FIG. 2 is a side sectional vieW of a single molecule of 
?ller material (shown as a square) Which is stained to absorb 
electromagnetic radiation of a selected frequency in accor 
dance With one embodiment of the present claimed inven 
tion. 

FIG. 3 is a side sectional vieW of a single molecule of 
glass material (shoWn as a circle) Which is stained to absorb 
electromagnetic radiation of a selected frequency in accor 
dance With one embodiment of the present claimed inven 
tion. 

FIG. 4 is a How chart of steps performed in accordance 
With one embodiment of the present claimed invention. 

FIG. 5 is a side sectional vieW of a backplate and a 
faceplate having tuned sealing material disposed therebe 
tWeen in accordance With one embodiment of the present 
claimed invention. 

FIG. 6 is a side sectional vieW of a stained backplate and 
a faceplate having tuned sealing material disposed therebe 
tWeen in accordance With one embodiment of the present 
claimed invention. 

FIG. 7 is a side sectional vieW of a stained backplate and 
a stained faceplate having tuned sealing material disposed 
therebetWeen in accordance With one embodiment of the 
present claimed invention. 

FIG. 8 is a side sectional vieW of a backplate and a 
faceplate having tuned sealing material disposed 
therebetWeen, Wherein the backplate and the faceplate have 
an electromagnetic radiation absorbing thin ?lm coupled 
thereto in accordance With one embodiment of the present 
claimed invention. 

The draWings referred to in this description should be 
understood as not being draWn to scale except if speci?cally 
noted. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Reference Will noW be made in detail to the preferred 
embodiments of the invention, examples of Which are illus 
trated in the accompanying draWings. While the invention 
Will be described in conjunction With the preferred 
embodiments, it Will be understood that they are not 
intended to limit the invention to these embodiments. On the 
contrary, the invention is intended to cover alternatives, 
modi?cations and equivalents, Which may be included 
Within the spirit and scope of the invention as de?ned by the 
appended claims. Furthermore, in the folloWing detailed 
description of the present invention, numerous speci?c 
details are set forth in order to provide a thorough under 
standing of the present invention. HoWever, it Will be 
obvious to one of ordinary skill in the art that the present 
invention may be practiced Without these speci?c details. In 
other instances, Well knoWn methods, procedures, 
components, and circuits have not been described in detail 
as not to unnecessarily obscure aspects of the present 
invention. 

With reference noW to FIG. 1, a side sectional vieW of a 
portion of tuned sealing material 100 is shoWn in accordance 
With one embodiment of the present invention. For purposes 
of the present Application, tuned sealing material 100 Will be 
described in conjunction With being used to attach a face 
plate of a ?at panel display to a backplate of a ?at panel 
display. Although such an embodiment is described herein, 
tuned sealing material 100 of the present invention is also 
Well suited to sealing any of various ?rst surfaces to any of 
various second surfaces. 
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Referring still to FIG. 1, in the present embodiment, tuned 

sealing material 100 is comprised of a ?ller material, typi 
cally shoWn as squares 102, and a glass material, typically 
shoWn as circles 104. Although ?ller material 102 is repre 
sented by squares and glass material 104 is represented by 
circles in FIG. 1, it Will be understood that such a repre 
sentation is merely for purposes of illustration and clarity. 
Glass material 104 and ?ller material 102 are adapted to be 
mixed together to form a glass frit. In the present invention, 
at least one component (either ?ller material 102 or glass 
material 104) of tuned sealing material 100 is tuned to 
absorb electromagnetic radiation of a selected frequency. 
Furthermore, the present invention is also Well suited to an 
embodiment in Which both components (i.e. ?ller material 
102 and glass material 104) of tuned sealing material 100 are 
tuned to absorb electromagnetic radiation of a selected 
frequency. In so doing, in an embodiment in Which light (e.g. 
laser light) is used to heat and melt tuned sealing material 
100, the tuned component of tuned sealing material 100 Will 
readily absorb the electromagnetic radiation of the selected 
frequency. Thus, in such an embodiment, the tuned compo 
nent Will expedite the heating and subsequent melting of 
tuned sealing material 100. As a result, the present embodi 
ment reduces the amount of time during Which the sealing 
material must be subjected to the laser beam. Furthermore, 
because the tuned component of tuned sealing material 100 
Will readily absorb the electromagnetic radiation of the 
selected frequency (eg the laser light), in the present 
embodiment, tuned sealing material 100 can be melted 
Without requiring the use of a high poWer laser beam. Also, 
by providing for the rapid melting of tuned sealing material 
100, using a laser source of loWer poWer than is necessary 
for conventional processes, the present embodiment reduces 
unWanted heating of the faceplate and backplate of the ?at 
panel display. 

With reference noW to FIG. 2, a side sectional vieW of a 
single molecule of ?ller material (shoWn as square 200) is 
shoWn. In the present embodiment, molecule 200 of ?ller 
material is tuned to absorb electromagnetic radiation of a 
selected frequency by staining molecule 200 of ?ller mate 
rial. More particularly, in the present embodiment, molecule 
200 of ?ller material has stained regions 202 Which Were 
stained With an electromagnetic radiation absorbing mate 
rial. That is, the material used to stain molecule 200 of ?ller 
material is a material Which Will absorb electromagnetic 
radiation of a selected frequency. For example, in one 
embodiment, the material used to stain molecule 200 of ?ller 
material is intended to absorb light from a gallium arsenide 
laser (i.e. electromagnetic radiation having a frequency of 
approximately 810 nanometers). In such an embodiment, 
molecule 200 of ?ller material is stained With a chrome 
oxide material. Although such a stain is recited in the present 
embodiment, the present invention is also Well suited to an 
embodiment in Which the material used to stain molecule 
200 of ?ller material is selected from the group consisting of 
copper oxides, ferrous oxides, chrome oxides, and ferrous 
chromates. Although such staining materials are recited in 
the present embodiment, the present invention is also Well 
suited to an embodiment in Which various other staining 
materials are used to enhance the absorption of the electro 
magnetic radiation of the selected frequency. Additionally, 
although laser light of such a frequency is recited in the 
present embodiment, the present invention is also Well 
suited to tuning molecule 200 of ?ller material to absorb 
laser light of various other Wavelengths, to absorb visible 
light, to absorb microWave radiation, to absorb infrared 
radiation, and the like. 
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Referring still to FIG. 2, one of the above embodiments 
recites staining molecule 200 of ?ller material With a mate 
rial Which Will absorb laser light and thereby expedite the 
heating and subsequent melting of tuned sealing material 
100. The present invention is, hoWever, also Well suited to 
an embodiment in Which molecule 200 is stained With a 
material Which, for example, expedites the curing of tuned 
sealing material 100. For example, the present invention is 
Well suited to an embodiment in Which the stain absorbs 
ultraviolet light Which, in turn, cures tuned sealing material 
100. Thus, the present invention is not limited solely to 
tuning a component (or components) thereof to expedite 
heating and/or melting of the tuned sealing material. 

With reference again to FIG. 2, although a single mol 
ecule of ?ller material 200 is discussed above, the present 
invention is also Well suited to an embodiment in Which the 
tuned sealing material is comprised of a plurality of ?ller 
materials. Additionally, the present invention is also Well 
suited to an embodiment in Which more than one of the 
plurality of ?ller materials is stained to absorb one or more 
than one respective selected frequencies of the electromag 
netic radiation. 

With reference noW to FIG. 3, a side sectional vieW of a 
single molecule of glass material (shoWn as circle 300) is 
shoWn. In the present embodiment, molecule 300 of glass 
material is tuned to absorb electromagnetic radiation of a 
selected frequency by staining molecule 300 of glass mate 
rial. More particularly, in the present embodiment, molecule 
300 of glass material has stained regions 302 Which Were 
stained With an electromagnetic radiation absorbing mate 
rial. That is, the material used to stain molecule 300 of glass 
material is a material Which Will absorb electromagnetic 
radiation of a selected frequency. For example, in one 
embodiment, the material used to stain molecule 300 of 
glass material is intended to absorb light from a gallium 
arsenide laser (i.e. electromagnetic radiation having a fre 
quency of approximately 810 nanometers). In such an 
embodiment, molecule 300 of glass material is stained With 
a chrome oxide material. Although such a stain is recited in 
the present embodiment, the present invention is also Well 
suited to an embodiment in Which the material used to stain 
molecule 300 of glass material is selected from the group 
consisting of copper oxides, ferrous oxides, chrome oxides, 
and ferrous chromates. Although such staining materials are 
recited in the present embodiment, the present invention is 
also Well suited to an embodiment in Which various other 
staining materials are used to enhance the absorption of the 
electromagnetic radiation of the selected frequency. 
Additionally, although laser light of such a frequency is 
recited in the present embodiment, the present invention is 
also Well suited to tuning molecule 300 of glass material to 
absorb laser light of various other Wavelengths, to absorb 
visible light, to absorb microWave radiation, to absorb 
infrared radiation, and the like. 

Referring still to FIG. 3, one of the above embodiments 
recites staining molecule 300 of glass material With a 
material Which Will absorb laser light and thereby expedite 
the heating and subsequent melting of tuned sealing material 
100. The is present invention is, hoWever, also Well suited to 
an embodiment in Which molecule 300 is stained With a 
material Which, for example, expedites the curing of tuned 
sealing material 100. For example, the present invention is 
Well suited to an embodiment in Which the stain absorbs 
ultraviolet light Which, in turn, cures tuned sealing material 
100. Thus, the present invention is not limited solely to 
tuning a component (or components) thereof to expedite 
heating and/or melting of the tuned sealing material. 

10 

15 

25 

35 

45 

55 

65 

6 
With reference again to FIG. 3, although a single mol 

ecule of glass material 300 is discussed above, the present 
invention is also Well suited to an embodiment in Which the 
tuned sealing material is comprised of a plurality of glass 
materials. Additionally, the present invention is also Well 
suited to an embodiment in Which more than one of the 
plurality of glass materials is stained to absorb one or more 
than one respective selected frequencies of the electromag 
netic radiation. 

With reference noW to FIG. 4, a How chart 400 of steps 
performed in accordance With one embodiment of the 
present invention is shoWn. The various steps of How chart 
400 Will be described beloW in conjunction With the embodi 
ments of FIGS. 5—8. In using tuned sealing material 100 of 
FIG. 1 to attach a backplate to a faceplate, the present 
embodiment ?rst performs step 402 of How chart 400. That 
is, the present embodiment applies tuned sealing material 
100 betWeen a ?rst surface and a second surface. Once 
again, for purposes of the present Application, tuned sealing 
material 100 Will be described in conjunction With being 
used to attach a faceplate of a ?at panel display to a 
backplate of a ?at panel display. HoWever, tuned sealing 
material 100 of the present invention is also Well suited to 
sealing any of various ?rst surfaces to any of various second 
surfaces. 

With reference still to step 402 of FIG. 4, in the present 
embodiment tuned sealing material 100 is comprised of a 
mixture of ?ller material 102 and a glass material 104, all of 
FIG. 1. Additionally, in the present embodiment, at least one 
component (i.e. ?ller material 102 or glass material 104) of 
tuned sealing material 100 is tuned to absorb electromag 
netic radiation of a selected frequency. 

Referring noW to FIG. 5, a side sectional vieW illustrating 
the structure obtained after performing step 402 of FIG. 4 is 
shoWn. FIG. 5 depicts a portion of a ?at panel display device 
500. In FIG. 5, a backplate 502 and a faceplate 504 have 
tuned sealing material 100 disposed therebetWeen in accor 
dance With one embodiment of the present claimed inven 
tion. 
With reference again to FIG. 4, after the completion of 

step 402, the present embodiment proceeds to step 404. At 
step 404, the present embodiment subjects tuned sealing 
material 100 to electromagnetic radiation of a selected 
frequency. In so doing, the at least one tuned component 
(e.g. ?ller material 102 and/or glass material 104) of tuned 
sealing material 100 absorbs the electromagnetic radiation 
of the selected frequency. In so doing, in an embodiment in 
Which light (e.g. laser light) is used to heat and melt tuned 
sealing material 100, the tuned component of tuned sealing 
material 100 Will readily absorb the electromagnetic radia 
tion of the selected frequency. Thus, in such an embodiment, 
the tuned component Will expedite the heating and subse 
quent melting of tuned sealing material 100. 
At step 406, the present embodiment uses tuned sealing 

material 100 Which has been subjected to the electromag 
netic radiation of the selected frequency to attach backplate 
502 and faceplate 504. In the present embodiment, after 
being subjected to the electromagnetic radiation of the 
selected frequency, tuned sealing material 100 Will be 
melted and Will, thus, provide a seal betWeen backplate 502 
and faceplate 504. 
With reference noW to FIG. 6, another embodiment 600 of 

the present invention is shoWn. In this embodiment, back 
plate 502 is stained With material to provide stained regions, 
typically shoWn as 602. In the present embodiment, stained 
regions 602 are stained With an electromagnetic radiation 
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absorbing material. That is, the material used to stain back 
plate 502 is a material Which Will absorb electromagnetic 
radiation of a selected frequency. In a manner similar to that 
described above for stained components of tuned sealing 
material 100, backplate 502 Will noW more readily absorb 
selected electromagnetic radiation. In so doing, the present 
embodiment further expedites, for example, the heating and 
subsequent melting of the sealing material by providing a 
heated surface (i.e. the surface of stained backplate 502) 
Which is thermally coupled to tuned sealing material 100. 
Furthermore, in one embodiment, the material used to stain 
backplate 502 is chosen so that it Will enhance the absorption 
of electromagnetic radiation having a frequency different 
from the frequency of the electromagnetic radiation Which 
Will be readily absorbed by tuned sealing material 100. In 
such an embodiment, tWo separate electromagnetic radiation 
sources can be used to selectively, for example, heat either 
the sealing material or the backplate 502. 

With reference noW to FIG. 7, another embodiment 700 of 
the present invention is shoWn. In this embodiment, back 
plate 502 is stained With material to provide stained regions, 
typically shoWn as 602, and faceplate 504 is stained With 
material to provide stained regions, typically shoWn as 702. 
In the present embodiment, stained regions 602 and 702 are 
stained With an electromagnetic radiation absorbing mate 
rial. That is, the material used to stain backplate 502 and 
faceplate 504 is a material Which Will absorb electromag 
netic radiation of a selected frequency. In a manner similar 
to that described above for stained components of tuned 
sealing material 100, backplate 502 and faceplate 504 Will 
noW more readily absorb selected electromagnetic radiation. 
In so doing, the present embodiment further expedites, for 
example, the heating and subsequent melting of the sealing 
material by providing heated surfaces (i.e. the surface of 
stained backplate 502 and the surface of stained faceplate 
504) Which are thermally coupled to tuned sealing material 
100. 

With reference still to FIG. 7, in one embodiment, the 
material used to stain backplate 502 and faceplate 504 is 
chosen so that it Will enhance the absorption of electromag 
netic radiation having a frequency different from the fre 
quency of the electromagnetic radiation Which Will be 
readily absorbed by tuned sealing material 100. In such an 
embodiment, tWo separate electromagnetic radiation sources 
can be used to selectively, for example, heat either tuned 
sealing material 100 or backplate 502 and faceplate 504. In 
yet another embodiment, the material used to stain backplate 
502 is chosen so that it Will enhance the absorption of 
electromagnetic radiation having a frequency different from 
the frequency of the electromagnetic radiation Which Will be 
readily absorbed by faceplate 504. Additionally, the material 
used to stain backplate 502 and the material used to stain 
faceplate 504 is chosen so that it Will enhance the absorption 
of electromagnetic radiation having a frequency different 
from the frequency of the electromagnetic radiation Which 
Will be readily absorbed by tuned sealing material 100. In 
such an embodiment, three separate electromagnetic radia 
tion sources can be used to selectively, for example, heat 
tuned sealing material 100, backplate 502, or faceplate 504. 

With reference noW to FIG. 8, a side sectional vieW of a 
structure 800 is shoWn in accordance With another embodi 
ment of the present invention. In the embodiment of FIG. 8, 
a backplate 502 and a faceplate 504 have tuned sealing 
material 100 disposed therebetWeen, and backplate 502 and 
faceplate 504 have an electromagnetic radiation absorbing 
thin ?lm 802 and 804, respectively, coupled thereto. In one 
embodiment, prior to disposing tuned sealing material 100 
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betWeen backplate 502 and faceplate 504, the present inven 
tion applies thin ?lm 802 to backplate 502. Similarly, prior 
to disposing tuned sealing material 100 betWeen backplate 
502 and faceplate 504, the present embodiment applies thin 
?lm 804 to faceplate 504. 

Referring still to FIG. 8, in the present embodiment, thin 
?lms 802 and 804 are adapted to absorb electromagnetic 
radiation of a selected frequency. The material used to stain 
thin ?lms 802 and 804 are chosen so that they Will enhance 
the absorption of electromagnetic radiation having a fre 
quency different from the frequency of the electromagnetic 
radiation Which Will be readily absorbed by tuned sealing 
material 100. In such an embodiment, tWo separate electro 
magnetic radiation sources can be used to selectively, for 
example, heat either thin ?lms 802 and 804 or tuned sealing 
material 100. In yet another embodiment, the material used 
to stain thin ?lm 802 is chosen so that it Will enhance the 
absorption of electromagnetic radiation having a frequency 
different from the frequency of the electromagnetic radiation 
Which Will be readily absorbed by thin ?lm 804. 
Additionally, the material used to stain thin ?lm 802 and the 
material used to stain thin ?lm 804 is chosen so that it Will 
enhance the absorption of electromagnetic radiation having 
a frequency different from the frequency of the electromag 
netic radiation Which Will be readily absorbed by tuned 
sealing material 100. In such an embodiment, three separate 
electromagnetic radiation sources can be used to selectively, 
for example, heat tuned sealing material 100, thin ?lm 802, 
or thin ?lm 804. Additionally, although the present embodi 
ment speci?cally recites having thin ?lm coupled to each of 
backplate 502 and faceplate 504, the present invention is 
also Well suited to an embodiment in Which only one of 
backplate 502 and faceplate 504 have a thin ?lm coupled 
thereto. 

Hence, When subjected to electromagnetic radiation of the 
selected frequency, the thin ?lms 802 and/or 804 Will absorb 
the radiation and Will, for example, be heated. In a manner 
similar to that described above, the present embodiment 
further expedites, for example, the heating and subsequent 
melting of tuned sealing material 100 by providing heated 
surfaces (i.e. thin ?lm 802 and thin ?lm 804) Which are 
thermally coupled to tuned sealing material 100. 

Thus, the present invention provides a method and appa 
ratus for sealing a faceplate to a backplate Wherein the 
method and apparatus does not require subjecting the sealing 
material to a laser beam for an extended period of time. The 
present invention further provides a method and apparatus 
for sealing a faceplate to a backplate Wherein the method and 
apparatus does not require subjecting the sealing material to 
a high poWer laser beam. The present invention also pro 
vides a method and apparatus for sealing a faceplate to a 
backplate Wherein the method and apparatus reduces the 
amount of heating of the faceplate and backplate. 
The foregoing descriptions of speci?c embodiments of the 

present invention have been presented for purposes of 
illustration and description. They are not intended to be 
exhaustive or to limit the invention to the precise forms 
disclosed, and obviously many modi?cations and variations 
are possible in light of the above teaching. The embodiments 
Were chosen and described in order to best explain the 
principles of the invention and its practical application, to 
thereby enable others skilled in the art to best utiliZe the 
invention and various embodiments With various modi?ca 
tions as are suited to the particular use contemplated. It is 
intended that the scope of the invention be de?ned by the 
Claims appended hereto and their equivalents. 
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What is claimed is: 
1. A tuned sealing material for attaching a ?rst ?at panel 

display surface to a second ?at panel display surface, said 
tuned sealing material comprising: 

a ?ller material; and 

a glass material mixed With said ?ller material, Wherein 
said tuned sealing material is tuned to absorb electro 
magnetic radiation of a selected frequency With said 
tuned sealing material disposed betWeen said ?rst ?at 
panel display surface and said second ?at panel display 
surface; 

Wherein said tuned sealing material is tuned by staining 
said ?ller material With an electromagnetic radiation 
absorbing material selected from the group consisting 
of copper oxides, ferrous oxides, chrome oxides, and 
ferrous chromates. 

2. The tuned sealing material of claim 1 Wherein said glass 
material is also tuned to absorb said electromagnetic radia 
tion of said selected frequency. 

3. The tuned sealing material of claim 1 Wherein said 
tuned sealing material is also tuned by staining said glass 
material With an electromagnetic radiation absorbing mate 
rial selected from the group consisting of copper oxides, 
ferrous oxides, chrome oxides, and ferrous chromates. 

4. The tuned sealing material of claim 1 Wherein said 
electromagnetic radiation to be absorbed by said tuning 
material is selected from the group consisting of visible 

25 

10 
light, laser light, microWave radiation, ultraviolet light, and 
infrared radiation. 

5. The tuned sealing material of claim 1 Wherein said ?rst 
surface is a backplate of a ?eld emission display device. 

6. The tuned sealing material of claim 1 Wherein said 
second surface is a faceplate of a ?eld emission display 
device. 

7. The tuned sealing material of claim 1 Wherein said 
tuned sealing material further includes a plurality of ?ller 
materials. 

8. The tuned sealing material of claim 7 Wherein at least 
one of said ?ller materials is tuned to absorb said electro 
magnetic radiation of said selected frequency. 

9. The tuned sealing material of claim 7 Wherein more 
than one of said ?ller materials are tuned to absorb a 
plurality of frequencies of electromagnetic radiation. 

10. The tuned sealing material of claim 1 Wherein said 
tuned sealing material further includes a plurality of glass 
materials. 

11. The tuned sealing material of claim 10 Wherein at least 
one of said glass materials is tuned to absorb said electro 
magnetic radiation of said selected frequency. 

12. The tuned sealing material of claim 10 Wherein more 
than one of said glass materials are tuned to absorb a 
plurality of frequencies of electromagnetic radiation. 

* * * * * 


